Background
==========

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the novel coronavirus pathogen responsible for the global pandemic, coronavirus disease 2019 (COVID-19), has been gaining notoriety in the medical community for its high infectivity \[[@b1-amjcaserep-21-e925786]\] and considerable mortality rate \[[@b2-amjcaserep-21-e925786]\]. A hallmark of patient demise with COVID-19 is acute respiratory distress syndrome (ARDS), a life-threatening lung disease characterized by diffuse intrapulmonary inflammation necessitating intensive care and mechanical ventilation. The pathogenesis of ARDS-associated lung injury typically involves the clinical findings of noncardiac pulmonary edema, diffuse inflammatory cell infiltration, and abnormal coagulation. Coagulopathies, specifically intravascular microthrombi and thrombus formation leading to thromboembolic events, are of particular concern for patients with COVID-19. Based on recent studies, coagulation parameters appear to correlate with disease severity \[[@b3-amjcaserep-21-e925786],[@b4-amjcaserep-21-e925786]\]. Prognosis appears to be improved when high-risk patients, identified by D-dimer and sepsis-induced coagulopathy score (SIC), are appropriately anticoagulated \[[@b5-amjcaserep-21-e925786]\]. The International Society on Thrombosis and Hemostasis guidelines recommend considering prophylactic low-molecular-weight heparin on all patients admitted to the hospital with COVID-19 \[[@b6-amjcaserep-21-e925786]\], while the Anticoagulation Forum issued a clinical guidance document recommending pharmacologic prophylaxis for patients with COVID-19 when hospitalized \[[@b7-amjcaserep-21-e925786]\]. To our knowledge, no guidance is available for risk assessment and management of hypercoagulability in the out-patient setting. We present a case of hypercoagulability involving a COVID-19-positive patient that resulted in late thromboembolic events eventually leading to his demise.

Case Report
===========

In early April 2020, a 67-year-old man from upstate New York presented to the hospital after developing sudden onset confusion and dysarthria. Two weeks earlier he tested positive for SARS-CoV-2 by real-time reverse transcriptase-polymerase chain reaction testing from a nasopharyngeal swab, after endorsing symptoms of sore throat, headache, fever, body aches, and diarrhea. His initial symptoms had improved until the day of hospital presentation.

The patient had a significant past medical history of hyper-tension and dyslipidemia. On presentation, he was symptomatically hypoxic with an oxygen saturation of 75% on room air. On application of supplemental oxygen, via an Oxymask™ set at 5 L/min, his oxygen saturation improved to 95%. Initial laboratory tests in the emergency department showed lymphocytopenia, thrombocytopenia, and borderline lactic acidosis ([Table 1](#t1-amjcaserep-21-e925786){ref-type="table"}). Initial arterial blood gas was concerning for mixed respiratory and metabolic acidosis. Pertinent laboratory values are reported in [Table 1](#t1-amjcaserep-21-e925786){ref-type="table"}. Based on the patient's prothrombin time-international normalized ratio, platelet count, and sequential organ failure assessment score, his SIC score was calculated to be 5.

Chest x-ray revealed bilateral airspace opacities in the patient ([Figure 1A](#f1-amjcaserep-21-e925786){ref-type="fig"}). His clinical picture quickly declined, resulting in a generalized seizure that spontaneously resolved and cardiac arrest requiring resuscitation. Following return to spontaneous circulation, the patient was admitted to the intensive care unit where heparin anticoagulation, vasopressors, and mechanical ventilation were initiated. The patient's ventilator was set to airway-pressure-release-ventilation mode; however, on hospital day 2, due to poor ventilator synchrony, he was switched to pressure-control mode with a positive end-expiratory pressure of 5 cm H~2~O, FiO~2~ at 50%, respiratory rate of 8 breaths/min, and inspiratory pressure of 10 cm H~2~O. Radiographic studies revealed a focal region or wedge-shaped low attenuation in the left temporal region, concerning for acute infarct; diffuse subpleural pneumonitis with regions of ground-glass opacities, consolidation, and paraseptal emphysema ([Figure 1B](#f1-amjcaserep-21-e925786){ref-type="fig"}); and acute bilateral pulmonary emboli with evidence of right ventricular dysfunction ([Figure 1D](#f1-amjcaserep-21-e925786){ref-type="fig"}). By hospital day 5, it was apparent his prognosis was grim. With increasing vasopressor requirements and oxygen demands in the face of an unchanged chest radiograph ([Figure 1C](#f1-amjcaserep-21-e925786){ref-type="fig"}), his family opted for comfort care measures and the patient was terminally extubated.

Discussion
==========

Here we reported a case of COVID-19 that would be classified as mild in the outpatient setting, which was complicated by a late massive thromboembolic phenomenon resulting in eventual patient demise. A combination of chronic illness, immobilization, viral-associated endothelial injury \[[@b8-amjcaserep-21-e925786]\], and hyper-coagulability secondary to immune-mediated factors likely precipitated this patient's thromboembolic events. In the face of the global pandemic, coagulability and thromboembolic events associated with COVID-19 have been persistent observations \[[@b6-amjcaserep-21-e925786]\]. Prevention of thrombotic complications should be of utmost concern for public health, but there are few recommendations at this time regarding best practice for assessing risk of thrombosis and thromboprophylaxis in the outpatient setting.

With large-scale community spread of SARS-CoV-2 across the United States, government-mandated stay-at-home orders, and a high frequency of chronic disease in an aging population, it is important to consider the use of prophylactic anticoagulation/antiplatelet agents in the outpatient setting for primary prevention of thrombosis in high-risk individuals with COVID-19 diagnosed in the outpatient setting. Outpatient use of inpatient thrombotic event prediction scores, such as the Padau Prediction Score for risk of venous thromboembolism \[[@b9-amjcaserep-21-e925786]\] should be considered, and outpatient blood work (i.e., D-dimer, prothrombin time, complete blood count) may be necessary to identify people at higher risk for thrombotic complications.

To our knowledge, there is only one identifiable clinical trial on the early use of low-dose acetylsalicylic acid in patients with COVID-19 in the outpatient setting \[[@b10-amjcaserep-21-e925786]\], and none regarding prophylactic anticoagulant use. While the International Society on Thrombosis and Hemostasis guidelines recommend considering prophylactic low-molecular-weight heparin on all patients admitted to the hospital with COVID-19, the recommendations for outpatients are less well defined. Our case report demonstrates that outpatients with mild COVID-19 can develop life-threatening complications related to thromboembolism. In summary, it is important to further investigate the role of prophylactic anticoagulation and antiplatelet agents in outpatients with COVID-19, and further studies are required to identify the at-risk population.

Conclusions
===========

Our case report demonstrates that life-threatening thromboembolism can occur in outpatients with mild COVID-19. It is important to identify the high-risk patient population, and further studies are needed to investigate the role of prophylactic anticoagulant and antiplatelet agents for COVID-19-positive patients in the outpatient setting.
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![Selected imaging studies from a 67-year-old man who presented to the hospital 2 weeks after testing positive for SARS-CoV-2. (**A**) Chest x-ray on presentation to the hospital; (**C**) Chest x-ray 5 days after admission to the hospital. (**B, D**) Computerized tomography angiography scan on presentation to the hospital showing diffuse lung disease (**B**) and pulmonary artery emboli (red circle) (**D**).](amjcaserep-21-e925786-g001){#f1-amjcaserep-21-e925786}

###### 

Selected laboratory values for a patient with COVID-19.

  **Laboratory test**      **Value[^\*^](#tfn2-amjcaserep-21-e925786){ref-type="table-fn"}**
  ------------------------ -------------------------------------------------------------------
  White blood cell count   8300/μL
  Hemoglobin               12.4 g/dL
  Hematocrit               **24.80%**
  Platelets                **88,000/µL**
  Absolute lymphocytes     **870 cell/µL**
  Lactic acid              **1.9 mmol/L**
  Creatinine               0.8 mg/dL
  Albumin                  **2.8 g/dL**
  Troponin I               **3.26 ng/mL**
  Troponin T               **0.4 ng/mL**
  D-dimer                  **9.22 µg/mL**
  INR                      **1.28**
  NT-proBNP                **8105 pg/mL**
  PaO~2~/FiO~2~            **162**

INR -- international normalized ratio; NT-proBNP -- N-terminal pro-B-type natriuretic peptide; PaO~2~/FiO~2~ -- partial pressure of arterial oxygen/fraction of inspired oxygen.

Bold denotes abnormal lab value.
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